Transplantable urothelial cell sheets harvested noninvasively from temperature-responsive culture surfaces by reducing temperature.
Augmentation cystoplasty using gastrointestinal flaps may induce severe complications such as lithiasis, urinary tract infection, and electrolyte imbalance. The use of viable, contiguous urothelial cell sheets cultured in vitro should enable us to avoid these complications. Transplantable urothelial cell sheets were obtained by utilizing a temperature-responsive cell culture method, and then examined by immunostaining and electron microscopy. Canine urothelium was produced on the surfaces of temperature-responsive culture dishes covalently bonded with the thermally sensitive polymer, poly(N-isopropylacrylamide). Stratified urothelial cell sheets were cultured and then harvested intact without enzymatic treatment from these dishes by reducing the temperature. Histological structure and cell-to-cell junctions were compared between these urothelial cell sheets and those harvested with dispase. All urothelial cell sheets were harvested from the bonded surfaces by reducing the culture temperature without the need for dispase. Electron microscopy revealed well-developed microridge, microvilli, and cell junction complexes. Conversely, these same cell features were destroyed by dispase treatment. Immunoblotting revealed that dispase fragmented occludin, whereas it remained unchanged in the intact urothelial cell sheets. Novel urothelial cell sheets obtained by culture on temperature-responsive culture surfaces were successfully harvested much less destructively than with dispase. This technology should prove useful in urinary tract tissue engineering in the near future.